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discussing the role of hormones and growth factors in In summary, this ambitious and timely undertaking by
Dickson and Salomon is well worth having as a referencepostnatal development focus primarily on reproductive
tract and mammary gland development. Here, these bio- and addresses issues not currently covered by standard
textbooks in the field (i.e., Williams Textbook of Endocri-logical systems demonstrate that any cell±cell commu-
nication (i.e., autocrine and paracrine signaling) can be nology or Gilbert's Developmental Biology textbook).
Remarkably, there have been very few concerted effortsconsidered to be hormone action. This broader defini-
tion is nicely illustrated in Cunha's chapter on reproduc- to integrate hormone signaling with development and
cancer. Given that these fields are advancing rapidly,tive tract development and in the two chapters describ-
ing prolactin signaling in mammary gland development we predict that this excellent book will only improve
with subsequent editions.by Hennighausen and Vonderhaar. In considering how
hormones influence reproductive development, a rele-
vant topic that was not formally covered in this section,
Holly A. Ingraham and Gary D. Hammerbut was mentioned, is the subject of endocrine disrupt-
Departments of Physiology and Medicineers. There is growing concern (and controversy) about
University of California, San Franciscothe potential of environmental agents, mimicking hor-
San Francisco, California 94143±0444mones, to cause developmental defects in humans and
wildlife. Since hormone responsiveness in the embryo
may be fundamentally different from that in the adult
(reviewed in Limbard, L., and Taylor, P. Cell, 157±163,
1998), endocrine disrupters could potentially provide a Relishing Regulation and Receptorstool to dissect hormone signaling in development and
neoplasia from signaling in normal adult physiology.
Hormones and Signaling, Volume 1Perhaps, the second edition of this book will include a
Edited by Bert W. O'Malley et al.dedicated chapter devoted to this important issue.
San Diego, CA: Academic Press (1998). 364 pp. $69.95The final section of this book focuses on current re-
search detailing the roles of sex steroids, peptide hor-
mones, and growth factors in formation and progression
Deciphering the molecular mechanisms that underlie theof human cancers. In a number of these reviews, the
integration of extracellular and intracellular signals andprominent role of steroids, such as estrogens and andro-
direct transcriptional responses in development, ho-gens, in reproductive tissue cancers is clearly outlined.
meostasis, and transformation has been the focus ofHowever, one is also reminded that the search for ste-
intense investigation over the present decade using di-roid-responsive target genes relevant to tumorigenesis
verse organisms as models. Contemporary technolo-is far from over. Furthermore, we still do not understand
gies have catalyzed a deluge of information that hashow these types of cancers progress into a hormone-
rapidly altered models in this area. The challenge toindependent growth phase. It is implied that cross-talk
organize and interpret this data presents a particularbetween steroid receptors and the growth factor signal-
need for effective reviews. The first volume of Hormonesing cascades contribute to this process. With an increas-
and Signaling, which was edited by O'Malley and aning interest in the role of extracellular signaling cascades
outstanding group of associate editors, represents onein nuclear receptor function, one might predict that the
approach to this need, offering ten reviews. While somenext edition would include a full discussion on this sub-
of these chapters are tightly linked to the authors' majorject. The chapters devoted to growth factors and their
research contributions, others provide broad reviews ofreceptors best illustrate how basic mechanisms are
more general questions. Four articles deal with aspectsshared by both regulated growth in ontogeny and dys-
of nuclear receptor biology, two with cell death, and theregulated growth in cancer. We are reminded repeatedly
remainder with regulatory events as diverse as responseby specific genetic examples that neoplasia is truly a
to stress, and fertilization. While there is no particulardevelopmental program which has lost one or more of
logic to the chapter organization, several of the reviewsits regulatory safeguards. Lohmeyer and Gullick provide
are highly complementary. Reading all the chaptersa wonderful and comprehensive review on activating
dealing with nuclear receptors, followed by those onmutations of tyrosine kinase receptor pathways that re-
signaling, might permit the reader an easier access tosult in various human cancers. Two chapters emphasize
the general themes.how alterations in the tyrosine kinase ErbB-2/Neu/HER2
Several chapters deal with aspects of extracellulargene contribute to breast cancer and provide exciting
signaling. The most rewarding is the chapter by Mindenexamples of novel therapeutic targets for therapy. Jons-
and Karin, ªThe JNK Family of MAP Kinases: Regulationson, Smith, and Harris detail the exquisite new discover-
and Function,º reviewing the history of discovery of theies in Drosophila and mammalian WNT (wingless) path-
Jun cyclohexamide-activated protein kinases and regu-ways and illustrate how information from an invertebrate
lation of c-Jun expression and activity, based on specificgenetic system converges with mammalian cell biology
phosphorylation. The parallels between signaling path-to provide insight into multiple human diseases. Collec-
ways in yeast regulating cell wall integrity, mating,tively, this set of reviews on growth factors and cancer
and osmotic stress, and the corresponding mammaliandemonstrates how the availability of genetic reagents
pathways, provide a useful analogy. Cross-talk betweenin mice (i.e., gain or loss of function) makes it possible to
the Raf-1, MEKK-1, and ASK pathways and the roles ofestablish genetic cascades of both organ development
and neoplasia in mammals. PAK1, PAK2, PAK65, Rac, and Cdc42 are particularly
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correlated with the yeast STE20, STE11 pathway. Poten- component of the Wingless signaling pathway. The role
of [Ca21]i, diacylglycerol-activated PKCs, is less clear.tial interactions between components of the MAP kinase
pathway and PI3 kinase are presented as well. Evidence The authors clearly document the evidence of the intri-
cate cross-talk between pathways linked to neuron sur-of G protein±coupled receptor connections to JNK acti-
vation, perhaps via Ga12 and Ga13, to Rac, MEKK1, vival and review the two proposed, opposing roles of
the p75 receptor as either regulating cell death or com-and JNKK1, begins to link diverse signaling pathways.
Selective activation of MAP kinase pathways, such as plementing neutrophin receptors. Both lipid (ceramide)
and phosphorylation modulate events mediating cellp38 MAP kinase, can also be achieved. In parallel, the
number of transcription factor targets of JNKs, including death, including regulation of specific transcription fac-
tors that promote survival (Ras pathway) or apoptosisTCF/ElK-1 and ATF2, is growing. The network of interac-
tion of biological functions in cell proliferation, progres- (Rad/Cdc42 pathway). Indeed, the putative roles of
c-Jun and c-Fos induction as cell death mediators aresion through the cell cycle, combinatorial signaling, and
genetically-proven developmental roles are briefly re- reviewed, and the balance between these pathways and
the control of cell cycle are briefly considered. The au-viewed. This short chapter provides a succinct, focused
review of a very large, active field. thors also consider the control of cell-extrinsic and cell-
intrinsic survival, as well as death mechanisms, and giveTwo additional chapters consider aspects of surface
receptor signaling. The first chapter, ªThe Function and consideration to the roles of caspases and the Bcl2
family, an enormously active field spurred by the classicRegulation of the G-Protein-Coupled Receptor Kinases,º
by Macrae and Lefkowitz, provides a brief review of studies of Ellis and Horvitz.
These ideas are considered in a different context byselective aspects of G protein±coupled receptor protein
kinases (GRKs). These GRKs phosphorylate agonist- Thompson's chapter on ªGlucocorticoids and Oxyste-
rols in Lymphoid Apoptosisº. The roles of glucocorticoidoccupied receptors, and enhance receptor binding to
arrestins, which act as adaptor proteins linking G pro- receptor and c-Jun in lymphoid cell models are pre-
sented, as well as the actions of oxysterols. Some link-tein±coupled receptors to the endocytic pathway. The
cloning and characterization of six known GRK family age to roles of other transcription factors would be help-
ful here.members and their basic motif structures, including
PIP2-binding domains and targeting domains, are dis- There are two highly instructive reviews of specific
aspects of nuclear receptor biology. The chapter bycussed. Initial targeted misexpression and gene dele-
tion data provide vivid evidence of the role of these Kuiper et al., ªCharacteristic and Function of the Novel
Estrogen Receptor b,º recounts the cloning, biochemis-receptor-associated kinases associated with desensiti-
zation events. Evidence of cell-type and regulation-spe- try, and expression of the unexpected second estrogen
receptor, which is a fascinating story. Based on targetedcific roles is presented, with intriguing therapeutic
implications for the cardiovascular, immune, and other gene deletion, the importance of careful study of both
ERa and ERb in breast, prostate, and other tumors be-organ systems.
Tang and Lippman review ªEGF Family Receptors and comes apparent. Willy and Mangelsdorf provide a par-
ticularly informative review of many of the nuclear or-their Ligands in Human Cancer,º providing an update on
the biology of four receptors, EGF, ErbB-2/Neu, ErbB-3, phan receptors, emphasizing ªThe Search for Novel
Ligands and Signaling Pathways.º The review includesand ErbB-4, and on the structural and biological proper-
ties of their diverse ligands. The evidence of overlapping a highly refined table of overlapping nomenclature, dis-
tribution, and chromosomal localization. Indeed, thisbiological roles, receptor heterodimerizations, trans-
phosphorylation, and their regulatory implications are last chapter of the volume provides the most general
review of an important new field. Most intriguing is thewell discussed. Clinical correlation of receptor overex-
pression/amplification is updated, and the potential util- recounting of the successful, ongoing approaches for
searching out ligands for the ªorphanº receptors, begin-ity of immunotherapy is discussed. Ligand antagonists,
coupling of toxins, and antisense and ribozyme ap- ning with the retinoid X receptors. Ligands for orphan
receptors that heterodimerize with RXR, includingproaches are presented as therapeutic strategies.
Two chapters deal with cell death. The more compre- PPAR, FXR, and LXR, have all been discovered, with
far-reaching biological and medical implications, overhensive review is provided by Datta and Greenberg in
ªMolecular Mechanisms of Neuronal Survival and Apo- the past four years. The history of the three isoforms of
the peroxisome proliferator-activated receptors (PPARptosis,º giving a concise review of regulatory mecha-
nisms involved in cell death, and then focusing on events a, b, g) are reviewed, and the discovery of numerous
classes of ligands, with highly different affinities, thatin neurons in vivo and in cell culture models. In this
chapter, the well-defined roles of neurotrophins and can be accommodated by the large ligand-binding
pocket is reviewed. These include compounds as di-their receptors, and of PDGF, IGF-1, FGFs, and cyto-
kines, are briefly reviewed. In vivo and in vitro examples verse as thiazolidediones, prostaglandin J2 metabolites,
eicosanoids, arachidonic acid, and fibrates. Similarly,of the roles of neurotrophic receptors, second messen-
gers, and their cross-talk are considered, with a brief farnesol and metabolites within the mevalonate pathway
for FXR prove to serve as ligands, and activate receptor-review of the signaling cascades corresponding to those
discussed in the chapter by Minden and Karin. Neuron- dependent gene transcription. The LXRa and b recep-
tors, recently implicated in regulation of cholesterol me-specific requirements for RAS are observed. A second
kinase cascade implicated in neuronal survival involves tabolism, were shown in the authors' laboratory to be
activated by a select group of oxysterol intermediatesthe phosphatidylinositide 3'-OH kinase/Akt pathways,
potentially involving the glycogen synthase kinase-3, a of cholesterol metabolism. They have proven to have
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critical biological functions in the liver, providing one of literature in these areas. Thus, this series should prove to
be a valuable addition to the field of regulatory biology.the most fascinating stories in the entire volume. Orphan
receptors are characterized as those functioning via het- Perhaps future volumes will be more clearly focused,
containing chapters with more closely related themes,erodimerization with RXR or as homeodimers; alterna-
tively, they function as receptors that are transcriptional and ensure that all chapters include a general overview
of the basic questions in this area prior to considerationactivators or repressors, in response either to ligand or
covalent modification, respectively. The biology of these of specific details. These details, of course, are the
beauty of this volume.fascinating factors and control of interactions of orphan
receptors such as SF1 and DAX1 are reviewed, illustrat-
ing the complex regulatory interactions between mem-
Michael G. Rosenfeldbers in a large gene family. A second group of orphan
Howard Hughes Medical Insitutereceptors generally function as transcriptional repres-
UCSD School of Medicinesors, and their biology becomes even more intriguing
9500 Gilman Drivebased on potential actions of ligands to abrogate their
La Jolla, California 92093inhibitory actions. The perspectives for this field, both
in terms of basic regulatory principles and opportunities
for drug discovery appears bright. Devchand and Wahli
contribute a review of PPARa from the perspective of
ligand homeostasis. They review lipid homeostasis and Intracellular ProteolysisÐGarbage
the peroxisomal b-oxidation pathway, touching on the
Disposal? Rubbish!approaches that led to identification of fatty acids, ara-
chidonic acid metabolites, and protaglandin metabo-
lites. These receptors exert roles in inflammatory re- Ubiquitin and the Biology of the Cell
sponse as well as in lipid metabolism. The chapter Edited by Jan-Michael Peters, J. Robin Harris, and
complements the more general review of orphan recep- Daniel Finley
tors, but a more comprehensive review of hormonal con- New York: Plenum Press (1998). 472 pp. $115.00
trol of feeding behavior and metabolism would have
been quite useful to the reader. Intracellular Protein Degradation
Two chapters deal with specific areas in which there Advances in Molecular and Cellular Biology,
has been recent progress. One, by Schmidt et al., re- Volume 27
views RAGE (receptor for advanced glycation endpro- Edited by A. Jennifer Rivett and E. Edward Bittar
ducts), a member of the immunoglobulin surface super- Stamford, CT: JAI Press Inc. (1998). 301 pp. $128.50
family. RAGE is proposed to perturb multiple cellular
processes, interacting with different ligands, including ªThe first turn of the screw pays all debts.º
those promoting neurite outgrowth, and those with non- ÐWilliam Gaddis, The Recognitions
enzymatically glycated adducts of macromolecules in
diabetes. RAGE expression is markedly increased in
Ten years ago, when the comprehensive book entitledAlzheimer's disease and is proposed to bind to the amy-
Ubiquitin was compiled by Martin Rechsteiner, there wasloid-b peptide. This specialized chapter serves to intro-
a mere inkling of the pervasive influence of ubiquitin-duce a less-known receptor with specific physiological
dependent proteolysis. The ubiquitin system has sinceand pathophysiological roles. In contrast, Quill and
risen to prominence in cell cycle control, chromosomeGerbers present a very general and comprehensive re-
structure, signal transduction, transcription, develop-view in ªFertilization: Common Molecular Signaling
ment, virology, immunology, and memory, among oth-Pathways Across the Species.º Here, transport, chemo-
ers. In Ubiquitin and the Biology of the Cell, Jan Peters,kinesis, egg peptide receptors, and chemotaxins are
Robin Harris, and Dan Finley have marshaled expertsreviewed in a number of species, and the complexity
in the many ubiquitin subfields to summarize the currentand multiplicity of signaling strategies becomes clearly
thrusts of ubiquitin research. The book is divided alongfocused. The molecular details of gamete adhesion, the
two main fronts: ubiquitin ªmetabolism,º including theacrosome reaction, egg plasma membrane interactions,
structure and function of the proteasome, and ubiquitin-and egg activation are considered in detail, providing
dependent regulation of vital cellular pathways.a fascinating history of the elucidation of the critical
Fittingly, to begin the book, Avram Hershko casts backregulating molecules. This review emphasizes the in-
to the initial insights that led to the discovery of thesights provided by comparative biology, which lead to
ubiquitin system. Through classical biochemical analy-the strategies of central biological processes.
sis of ATP-dependent proteolysis in reticulocyte lysates,Overall, this volume presents a mixture of chapters
Hershko and coworkers made the landmark discoverythat present accessible, general reviews, and others that
that proteins destined for rapid degradation becomefocus on a specific area of scholarship of interest to the
covalently linked to ubiquitin, a highly conserved 76±authors. Thus it fills a particular niche by providing a
amino acid protein. Fractionation of the system yieldedrapid update on specialized aspects of the challenging
three distinct enzymatic activities, called E1 (or ubiqui-field of regulatory biology. It both serves as a brief intro-
tin-activating enzyme), E2 (or ubiquitin-conjugating en-duction to some areas, and provides a convenient
zyme), and E3 (or ubiquitin±protein ligase), which acti-source of reference, and in some chapters provides a
synthesis, clarifying the overwhelming, often conflicting, vate ubiquitin and link it in an isopeptide bond to a
